During 2007, the US International Thermonuclear Experimental Reactor (ITER) Project Office (USIPO) entered into a Task Agreement (TA) with the ITER International Organization (IO) to conduct Research and Development activity and/or Design activity in the area of Safety Analyses. There were four tasks within this TA, which were to provide the ITER IO with: 1) Quality Assurance (QA) documentation for the MELCOR 1.8.2 Fusion code, 2) a pedigreed version of MELCOR 1.8.2, 3) assistance in MELCOR input deck development and accident analyses, and 4) support and assistance in the operation of the MELCOR 1.8.2. This report, which is the final report for this agreement, documents the completion of the work scope under this ITER TA, designated as TA 81-18.
HTO

INTRODUCTION
On February 28 th of 2007, the US International Thermonuclear Experimental Reactor (ITER) Project Office (USIPO) entered into a Task Agreement (TA) with the ITER International Organization (IO) to conduct Research and Development activity and/or Design activity in the area of Safety Analyses [Sau07] . The title of this ITER TA (ITA 81-18) is: "Support and Assistance for MELCOR Quality Assurance and Safety Analysis". There are four tasks within this TA, which were to: 1) Provide the ITER IO citable references for the Software Development Plan, Software Management Plan, and any validation studies and peer reviews for the MELCOR 1.8. This report, which is the final report for this agreement, documents the completion of the work scope under ITER TA 81-18. Descriptions of the accomplishments under TA 81-18 are contained within the following sections of this report, with each section discussing one of the tasks of this ITA. Section 6 summarizes the work of this ITA. Finally, Appendix A contains a copy of the Task Agreement Tracking Sheet for this ITA with dates for when key deliverables were sent to the ITER IO.
TASK ONE ACCOMPLISHMENTS
The purpose of this task was to provide the ITER IO citable references for the Software Development Plan, Software Management Plan, and any validation studies and peer reviews for the MELCOR 1.8.2 Fusion code. This includes references for the basic fission version of the code and for the modifications that have been made to MELCOR 1.8.2 that allow application to fusion devices. The work under Task [Mer07b] . The SCMP is entitled: "MELCOR Software Management for ITER: Software Configuration Management Plan" [Mer07c] . All supporting documents relating to fusion: change documents, requirements and review documents, validation documents, and verification documents were obtained and entered into the INL Electronic Document Management System (EDMS). This amounted to 23 documents, most of which had to be converted from hardcopy to electronic format. In addition, more than 30 fission related supporting QA documents where obtained and converted into electronic format. All of these documents now reside on IDM under the MELCOR folder established at the following link: 1) The addition of a model for transporting tritiated water (HTO), 2) Updating of the material oxidation correlations to match those specified in the latest version of the ITER Safety Analysis Data List (SADL).
3) Modification to an aerosol transport subroutine that specified the nominal aerosol density internally with one that now allows the user to specify this density through user input, and 4) An error that existed in an air condensation subroutine of previous versions of this modified MELCOR code was corrected. [Moo07] . Pedigreed versions of the MELCOR 1.8.2 Fusion code compiled on both 64 and 32 bit Linux and Windows XP operating systems at the INL were uploaded to the IDM system into the MELCOR executables folder. A MELCOR Executable Installation Guide was written for these executables and placed in the IDM MELCOR subfolder designated as: "Reference input files for installation validation". MELCOR plot files for installation test problems, generated on the same INL Linux system that the pedigreed version of MELCOR resides, were uploaded into IDM to the same subfolder as the installation guide. These files are to be the basis for determining if the executables are operating properly by those users installing these executables on their computer systems. It was left to the person installing these executables to document a successful installation process prior to the application of these executables to RPrS analyses.
TASK TWO ACCOMPLISHMENTS
TASK THREE ACCOMPLISHMENTS
The purpose of Task 3 was to provide the ITER IO with assistance in MELCOR input deck development and accident analyses for the RPrS. The work under Task We are providing an independent line-by-line review of the seven MELCOR input decks that were developed by the ITER IO for use in ITER RPrS analyses, to confirm that these decks conform to ITER safety analysis requirements. An INL External Report was written that documents this activity, entitled: "Verification of MELCOR Input Decks Used in ITER RPrS Analyses" [Moo08] . The verification process for each computer deck consisted of five tasks, which are as follows: 3) Verify that each heat structure used in a given sub-model (walls, pipes and materials) represents the structure as described in [SAD07] , 4) Ensure that the opening of valves used to simulate breaks in the piping and walls occur at the correct time or pressure differential. Make sure that the break area and location of these simulated breaks are consistent with those described in the [AAS07] , and 5) Ensure that the control logic used to simulate leaks in various ITER confinement building rooms is programmed correctly to give leak rates as specified in [SAD07] and [AAS07] .
Under ITA 81-18, the US was tasked with performing analyses for ITER's "Rapport Préliminaire de Sûreté" (Report Preliminary on Safety -RPrS) with the pedigreed version of the MELCOR 1.8.2 code [Moo07] . These analyses were for the following three accidents: 1) A coolant leak from ITER first wall (FW)/blanket (BL) primary heat transport system (PHTS) in the port cell of the ITER confinement building, 2) Ingress of water from ITER's FW/BL PHTS into the ITER cryostat, and 3) Ingress of water from ITER's FW/BL PHTS and helium ITER's toroidal field (TF) magnets into the cryostat of the ITER device.
Analyses of these accidents were completed and documented in an external INL technical report entitled: "MELCOR 1.8.2 Analyses in Support of ITER's RPrS" [Mer08] . The reporting format for the analyses followed that of [GSS04] , as requested by the ITER IO. Accordingly, for each accident the following discussions were included in this external INL report: The reports written under this task were placed in IDM as QA documents.
TASK FOUR ACCOMPLISHMENTS
The purpose of Task Because the primary purpose of this task was to provide on time assistance to the ITER IO, this task was considered to be complete when this ITA concluded.
SUMMARY
During this ITA, seven reports were generated, ~8150 lines of FORTRAN coding where checked for consistency to theory documentation and verified to be executing correctly, ~52,000 lines of MELCOR RPrS input were checked for consistency with ITER accident analysis requirements, more than 31 MELCOR analyses were performed and documented (including 12 test problems, 10 validation problems, and 9 RPrS applications), and several volumes of the RPrS were reviewed. The milestones for this ITA were met. However, some of the milestones were not completed on schedule, due in part to the unforeseen time requirements for placing MELCOR in the INL QA system and for the RPrS MELCOR input deck review and revision process.
The INL FSP would like to conclude that this ITA has been successfully completed. However it is our suggestion that a follow-on task agreement be negotiated to provide the ITER IO with support and assistance regarding MELCOR analyses and RPrS review. In addition, as was discussed in [Moo07] , the decision to use an outdated version of MELCOR for RPrS applications stemmed primarily from the ease with which this version could be QA'ed. It is proposed that the fusion specific models now in MELCOR 1.8.2 be added to the latest version of MELCOR (version 1.8.6), and the QA process now in place for MELCOR 1.8.2 be extended to include this conversion work for MELCOR 1.8.6. It is anticipated that during the RPrS review process that the FRA will ask for comparisons between these two versions of the MELCOR code. 
Task
